The thermal reaction of Ru 3 (CO) 12 with malonic acid, followed by the addition of the corresponding ligand, yields the tetranuclear ruthenium complexes [{Ru 2 (CO) 4 L 2 } 2 (O 2 CCH 2 CO 2 ) 2 ] (L = PPh 3 : 1, L = 3,5-Me 2 NC 5 H 3 : 2), while the reaction of Ru 3 (CO) 12 with terephthalic acid, followed by the addition of the corresponding ligand, gives rise to the formation of the hexanuclear ruthenium complexes [{Ru 2 (CO) 4 L 2 } 3 (O 2 CC 6 H 4 CO 2 ) 3 ] (L = PMe 3 : 3, L = 3,5-Me 2 NC 5 H 3 : 4). The single-crystal X-ray structure analyses for 1 and 3, reveal both cages to consist of Ru 2 (CO) 4 sawhorse units, 1 being a molecular loop, while 3 is a molecular triangle.
Sawhorse-type ruthenium complexes are well-known since 1969, when Lewis and co-workers reported the reaction of Ru 3 (CO) 12 with the corresponding carboxylic acid under reflux and the depolymerisation of the polymer obtained in coordinating solvents to give dinuclear complexes of the type Ru 2 (CO) 4 (O 2 CR) 2 L 2 , L being a two-electron donor [1] . These dinuclear complexes have been shown later to have a Ru 2 (CO) 4 backbone in a sawhorse-type arrangement with two l 2 -g 2 -carboxylato bridges and two axial ligands [2] (Eq. (1)). Since their discovery, a considerable number of such sawhorse-type diruthenium complexes with carboxylato bridges have been synthesised and studied [3] , used in catalysis [4] [5] [6] or for the assembly of mesomorphic materials [7] . These complexes have been also used to build macromolecular structures, by reacting Ru 3 (CO) 12 with dicarboxylic acid, leading to different types of macromolecular assemblies: a molecular loop has been found for [{Ru 2 (CO) 4 H} NMR, IR and MS data. The IR spectra of 1 and 2 exhibit the characteristic t(CO) pattern of the Ru 2 (CO) 4 sawhorse backbone, which is confirmed by the single-crystal X-ray structure analysis of 1. As in the case of the known trimethylphosphine analogue [8] , the triphenylphosphine derivative 1 also forms a molecular loop, see Scheme 1.
The single-crystal X-ray structure analysis of 1 reveals a molecular loop containing two symmetrically equivalent Ru 2 (CO) 4 sawhorse backbone units connected by two malonato bridges [11] . The four ruthenium atoms are coordinated to an axial triphenylphosphine ligand each. The Ru-Ru distance of 2.7160 (7) Å is typical of a ruthenium-ruthenium single bond (see Fig. 1 ).
A square cage of 4.2 · 4.2 · 2.7 Å , defined by two Ru-Ru midpoint -CH 2 distances (4.167 Å ) and the metal-metal distance (2.7159(7) Å ), is observed in 1, see Fig. 2 . However, as it was observed in the analogous molecular loop [{Ru 2 (CO) 4 
, the diameter of the cage is too small to accommodate guest molecules. Moreover, the phenyl groups of the triphenylphosphine ligands block totally the access to the cavity, see Fig. 2 .
By contrast, the thermal reaction between dodecarbonyltriruthenium and terephthalic acid gives, after the addition of the corresponding ligand, the hexanuclear the terephthalato ligands with respect to those in the oxalato ligands (Scheme 2). The single-crystal X-ray structure analysis of 3 shows a hexanuclear structure [14] , in which three Ru 2 (CO) 4 units are coupled by three terepthalato bridging ligands to give a trimeric macrocycle, see Fig. 3 . The formation of a triangular structure imposes distortion around the ruthenium atoms. The angles between the oxygen atoms of two adjacent terephthalato ligands are not 90°as expected for an octahedral metal centre, but range from 82.8(2) to 84.7(2)°. Moreover, the trimethylphosphine ligands are far from being co-axial to the Ru-Ru axes, the P-RuRu-P torsion angles are 18.0(3)°, 29.8(2)°and 40.5(2)°, respectively, with all the trimethylphosphine moieties pointing towards the cavity with the Ru-Ru-P angles ranging from 163.07(5) to 166.58(5)° (Fig. 4) .
Ru Ru
In 3, a triangular hollow space of 11.1 · 11.1 · 11.1 Å (distances between Ru-Ru axes) is observed, see Fig. 4 . This cavity is large enough to accommodate small guest molecules. Indeed, upon crystallisation from dichloromethane, a molecule of CH 2 Cl 2 is observed within the cavity of 3 (Fig. 4) : The shortest Cl-C distances being 3.5 Å , and the hydrogen atoms of the dichloromethane guest molecule pointing in direction of the aromatic rings of two adjacent terephthalato ligands.
In conclusion, we have synthesised tetra-and hexanuclear cage molecules formed from Ru 2 (CO) 4 sawhorse units and from dicarboxylato bridging ligands. While the hollow space is too small to accommodate guest molecules in the tetranuclear loops, the hexanuclear triangles can crystallise as an inclusion compound with small guest molecules inside the cavity.
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